Endogenously Synthesized n-3 Polyunsaturated Fatty Acids in Pregnant fat-1 Mice Decreases Mammary Cancer Risk of Female Offspring by Regulating Expression of Long Noncoding RNAs.
The present study investigates the precise mechanism by which maternal n-3 PUFAs decrease mammary cancer risk of offspring in terms of epigenetics. Transgenic fat-1 and wild-type C57BL/6J littermates are fed an n-6 PUFAs diet during pregnancy. Wild-genotype offspring of fat-1 mothers (fat-1 group) are compared with wild-genotype offspring of C57BL/6J mothers (control group) in breast cancer risk. Fat-1 group shows a significantly lower tumor incidence and smaller tumor volume compared with control group. n-3 PUFAs in fat-1 mothers change the expression of long noncoding RNA (lncRNA, 53 upregulated and 45 downregulated) in mammary glands of offspring. The lncRNA changes are associated with the changes of mRNA in multiple oncogenic signaling pathways, especially NF-κB, Jak-STAT, and MAPK pathways. Expression of key protein in these pathways, namely p65, p60, STAT3, Jak1, and p38, are significantly inhibited in fat-1 group. In line with these results, reduced proliferation and increased apoptosis are also observed in mammary epithelial of fat-1 group than control group. The anticancer effect of maternal n-3 PUFAs is related to the regulation of lncRNA expression, which can further regulate the susceptibility of offspring to breast cancer.